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Sedouram: Automatic Ringtone Selection Based on Device Battery Level

Automatic Ringtone Selection Based on Device Battery Level
ABSTRACT
Mobile devices such as smartphones can be configured with a variety of ringtones.
Ringtone settings are agnostic of battery status. A rich ringtone that comprises a wide ensemble
of musical instruments and has a high peak-to-average ratio causes the amplifiers and speakers of
the device to drain the device battery. This disclosure describes techniques to automatically
generate and select ringtone variants based on battery level. The ringtone variants share melodic
structure and are readily recognizable as indicative of a call or message. When the battery level
is high, a full ringtone is used that is energy intensive and aurally pleasing. At lower battery
levels, ringtone variants are used that consume lesser energy yet share melodic structure with the
full ringtone.
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BACKGROUND
Mobile devices such as smartphones can be configured with a variety of ringtones.
Ringtone settings are agnostic of battery status. A rich ringtone comprises a wide ensemble of
musical instruments and has a high peak-to-average ratio. When played at a time the device
battery charge is low, such a ringtone can cause the amplifiers and speakers of the device to
further drain an already weak battery.
Nevertheless, it is important that a user be alerted of calls (and other events) even when
the battery is low. An audio ringtone remains a reliable way to inform the user about a received
call or message. Currently, a user can only stay extra alert for incoming calls and messages if
they are aware that the battery is low. The heightened alertness can add to cognitive load, and, in
a noisy setting, ringtone perception becomes problematic. Alternatively, to reduce power
consumption, devices such as phones disable vibrations when the battery is low. This is again
problematic, especially in a noisy setting. Phones can dynamically adapt their displays, e.g., by
changing color, reducing brightness, etc., to lower power consumption. However, thus far, no
power-saving measures have been applied to ringtones.
Ringtones can vary in richness (tone quality) from monophonic (a single melody, e.g., a
sequence of single notes played on a single instrument) to polyphonic (multiple simultaneous
notes, e.g., with chords, rhythms, and multiple, possibly independent, melodies) to full tonal
(multiple melodies played using multiple instruments, possibly including vocals). In general, the
information content, and hence battery consumption, increases from monophonic to polyphonic
to full tonal. Most smartphones today have a full-tone music-file repository for ringtones and
alarms/alerts, e.g., the ringtone repertoire of smartphones is energy intensive. Melody extraction
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from a song or musical piece can be done with MIDI programming technology, karaoke
edutainment software, etc.
DESCRIPTION

Fig. 1: Ringtones of similar melody and varying richness selected based on battery level: (a)
melody extraction; (b) ringtone selection
Fig. 1 illustrates ringtones of similar melody and varying richness selected based on
battery level. At the factory, or on device when the battery level is high and there is no incoming
call or message, a melody extractor (108a-b) accepts the full ringtone (102) as input and
produces a corresponding polyphonic ringtone (104) and monophonic ringtone (106). Although
the full, polyphonic, and monophonic ringtones differ in timbral richness, they recognizably have
the same melody. Melody extraction can be performed using techniques of machine learning,
digital signal processing, or a combination thereof.
Ringtone selection is performed as follows. If the battery is at a high level (110), the full
ringtone, which has relatively high energy demands but is aurally pleasing, is used for calls or
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messages. If the battery is at a medium level (112), the polyphonic ringtone, which shares the
melody with the full ringtone but has lesser energy demands, is used. If the battery is at a low
level, the monophonic ringtone, which shares melody with the full ringtone but has low energy
demands, is used for calls or messages. The move from full to polyphonic to monophonic
ringtones can be performed as part of an overall shift to power-saver mode.
The conversion of full ringtone to polyphonic and monophonic variants can happen
offline, e.g., the device can be loaded with the multiple ringtone variants at the factory or, if
conversion is done on device, it is done during times without incoming calls or messages. In this
manner, the power consumed for playback of the ringtone is based on the available battery level.
Further, because the multiple ringtone variants share melodic structure, they are easily
recognizable by the user as one and the same signal. Indeed, the emission of a polyphonic or
monophonic ringtone (rather than the full ringtone) can alert the user to a reduced battery level,
since battery status is subtly indicated to users via the different sounding audio provided for the
call/message notification.
Monophonic ringtones can be easier to identify in noisy environments, as they comprise a
sequence of single notes, e.g., frequencies, with no overlaps between notes. Quick recognition by
the user can result in the device ringing for a shorter duration, in turn further reducing battery
drain. With user permission, the selection of ringtone variant (e.g., full versus polyphonic versus
monophonic) can also be based on user and environmental context, e.g., location, noise levels,
time-of-day, events, etc.
When the mobile device is charged, the ringtones can switch from monophonic to
polyphonic to full based on the increase in charge levels. The techniques apply to any battery-
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driven device that issues audio alerts, e.g., smartwatches, tablets, smart speakers, smartphones,
Internet-of-Things (IoT) devices, etc.
Further to the descriptions above, a user may be provided with controls allowing the user
to make an election as to both if and when systems, programs, or features described herein may
enable the collection of user information (e.g., information about a user’s ringtone, device
battery level, or a user’s preferences), and if the user is sent content or communications from a
server. In addition, certain data may be treated in one or more ways before it is stored or used so
that personally identifiable information is removed. For example, a user’s identity may be treated
so that no personally identifiable information can be determined for the user. Thus, the user may
have control over what information is collected about the user, how that information is used, and
what information is provided to the user.
CONCLUSION
This disclosure describes techniques to automatically generate and select ringtone
variants based on battery level. The ringtone variants share melodic structure and are readily
recognizable as indicative of a call or message. When the battery level is high, a full ringtone is
used that is energy intensive and aurally pleasing. At lower battery levels, ringtone variants are
used that consume lesser energy yet share melodic structure with the full ringtone.
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